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ABSTRACT

Devitalized teeth present a unique challenge in aesthetic dentistry, often exhibiting aesthetic issues such as color variations,
shape changes, or structural fragility. In response to these challenges, dental veneers emerge as a promising solution to restore
both the aesthetics and functionality of devitalized teeth. While chemical teeth whitening is the primary treatment approach for
dental discolorations, some prove resistant, occasionally necessitating prosthetic interventions. This article aims to explore the
application of ceramic veneers as an aesthetic and conservative solution to address the challenges associated with devitalized
teeth. We will delve into the procedural steps, technological advancements, and clinical considerations guiding this

contemporary practice in aesthetic dentistry.
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INTRODUCTION

The adoption of ceramic veneers on devitalized teeth is a
less common clinical procedure, but it is gaining
popularity in aesthetic dentistry [1]. This approach
becomes particularly pertinent due to the aesthetic hurdles
frequently encountered with devitalized teeth, such as
color and shape changes over time [2,3]. Ceramic veneers
emerge as a promising aesthetic solution, offering the
advantage of conserving more dental structure than full
coverage restorations [1,4,5]. Moreover, the emergence of
resilient ceramics, coupled with an enhanced
understanding of the biomechanical principles of teeth,
propels us to expand the therapeutic indications for
veneers continually [1,5,6]. When the proposed restoration
adheres to the biomimetic principles of dental organ
reconstruction, it becomes justified to seek the least
invasive technical solution [6]. This is especially
applicable to devitalized teeth with minimal peripheral
damage, which can significantly benefit from restoration
using bonded ceramic veneers [1]. Technological
advancements and ongoing research in aesthetic dentistry
provide exciting prospects to enhance the performance of
dental veneers. However, a comprehensive assessment of
each case, considering aesthetic, functional, and
anatomical aspects, remains fundamental to ensuring the

longevity of the restoration and, consequently, patient
satisfaction [1,5,6]. This article examines the application
of ceramic veneers as a conservative and aesthetic solution
for addressing issues related to devitalized teeth. Thus, this
study delves into the procedural steps, technological
advancements, and clinical considerations that support this
contemporary approach in aesthetic dentistry.

CLINICAL CASE

Clinical Examination

A 23-year-old patient (Figures 1 and 2) presented at the
Prosthodontic Department at the Dental Consultation and
Treatment Center in Rabat due to severe discoloration of
tooth 21 (Figure 1). The patient reported that he had
undergone endodontic treatment on the tooth due to a
trauma that occurred two years ago. The patient’s general
medical history and extraoral examination showed no
particularities. The smile examination revealed limited
visibility of the periodontium with an average smile line.
Clinically, there was evidence of substance loss at the
incisal angle due to both traumatic and therapeutic reasons
related to the access cavity for the endodontic treatment.
Radiological examination facilitated the assessment of
overall tissue loss and the quality of the endodontic
treatment, which was deemed unsatisfactory (Figure 2).
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Treatment Plan

Due to the limited coronal damage on tooth 21 and the
notable dental discoloration observed, the preferred
treatment plan involves endodontic retreatment and
implementing internal bleaching as a preprosthetic
therapeutic measure, which will be followed by coronal
restoration using a full zirconia veneer.

Figures 1 and 2: Initial state.

Figure 3: Radiograph of initial state.

Clinical Protocol

Endodontic Retreatment

The protocol entails removing all canal obturation
materials from the endodontic system and reperforming
cleaning, shaping, and obturation of the canal in a hermetic
three-dimensional manner. The primary directive is to
“aim for improvement” while being particularly cautious
not to “exacerbate the situation” (Figure 4).

Internal Bleaching

All bleaching methods rely on the principle of the
chemical breakdown of hydrogen peroxide molecules into
nascent oxygen, capable of eliminating the main color
agents. Lightening the substrate makes the procedure more
manageable for the prosthetist, and material choices can
lean toward more translucent solutions, thereby providing
a more natural result (Figure 5).

- RN il »
Figure 5: Result after internal bleaching of tooth 21

Preparation

The current approach involves using the final morphology
of the restoration as a reference for the preparation shape.
This morphology is developed in the form of a provisional
wax-up that aligns with the aesthetic plan (Figure 6). The
study model modified by this wax-up serves as the
foundation for creating silicone keys, enabling the
fabrication of the esthetic mask (Figure 7) and guiding the
preparation.

Figure 7: Mockup on tooth 21.

The preparation begins with a depth cutter bur. Two
horizontal grooves, 0.4 mm deep, are prepared (Figure 8)
[14]. These grooves are made to respect the convexity of
the tooth. The preparation continues with the cervical
limit, which is achieved using a fine-diameter round bur,
with the mandrel applied against the vestibular face. This
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round bur precisely establishes the cervical limit while
maintaining very shallow depths in this area where enamel
thickness is the lowest. Due to the significant dental
discoloration, the cervical limit has been slightly
submerged at the intrasulcular level.

Figure 8: Creation of horizontal grooves.

To better visualize the depth of the preparation, the bottom
of each groove can be outlined with a pencil before
removing the mask (Figure 8). Reduction of the involved
tooth continues with a chamfer bur, allowing the
elimination of persistent enamel substitute between the
previously made grooves.

The proximal limit area is crucial as it determines the
nonvisibility of the restoration in lateral view. Below the
contact surface, the limit is marked as close to the
interdental papillae as possible by creating a gingival-
proximal extension.

The reduction of the free edge, with a 2 mm thickness, and
the preparation of the palatal return are achieved using a
chamfer bur. Special attention is given to the placement of
the palatal return, aiming to avoid the most concave area
of the palatal surface, which is prone to significant
mechanical stress and an increased risk of fracture. The use
of the reduction key also guides and controls our
preparation (Figures 9 and 10).

Figure 9: Control of the preparation from occlusal view.

Figure 10: Control of the preparation from the proximal view.

Impression and Computer-Aided Design/Computer-
Aided Manufacturing (CAD/CAM)

The impression is taken using Silicone A, with the double-
mix technique to accurately capture the cervical limit
intrasulcularly. After disinfection, the impression is
digitally recorded directly using a tabletop scanner
(extraoral).

Figure 11: Final preparation.

Prosthetic design begins with tracing the finish line and
selecting the insertion axis. Then, a virtual wax-up is
generated using a database of dental morphologies (Figure
12), considering imposed criteria (e.g., minimum material
thickness, cervical limit, and antagonist). This is followed
by the computer-aided manufacturing (CAM) step, which
has enabled the production of the entire prosthetic piece in
full zirconia 5Y TZP (Figure 13).

Figure 12: Virtual modelling.

Figure 13: Prosthetic piece fabrication.

Try-in and Bonding

Once the adaptation, occlusion, and aesthetic aspects have
been approved, the bonding of the veneer can be
considered. The shade of the resin cement was selected
using PANAVIA™ V/5 Try-in pastes.

The chosen bonding protocol was based on the APC
concept. The APC concept is detailed in the following
three steps:
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1. Step A involves air-abrading the entire surface of the
zirconia to be bonded. It is done using either simple
alumina particles or alumina particles coated with
silica.

2. Step P involves the application of a special zirconia
primer containing phosphate monomers.

3. Step C involves the use of a dual-cure adhesive
composite to ensure adequate polymerization of the
composite under the zirconia restoration.

Thus, veneer bonding is conducted after the placement of

a rubber dam and etching of the prepared tooth surface.

The bonding agent (Panavia F 2.0) is applied to the

veneer’s intrados and on the tooth surface to avoid

bubbles. A pre-polymerization is performed to facilitate
excess removal. Subsequently, each surface is
polymerized for 20 seconds. Before a new polymerization
cycle, a glycerin gel is applied to the margins. Indeed,

during open-air curing, a layer approximately 50

micrometers thick does not polymerize due to contact with

oxygen. The glycerin gel covers this inhibition layer,
allowing for more complete polymerization.

DISCUSSION

The creation of dental veneers for devitalized teeth is a less
common clinical procedure [7]. Devitalized teeth typically
change color or shape over time. Currently, with
advancements in preparation techniques and dental
ceramics, dental veneers emerge as an aesthetic solution to
address discolorations in devitalized teeth. They provide
an alternative to full-coverage restorations, avoiding
aggressive preparation of the palatal surface and
preserving the dental structure [1,8]. Among the crucial
criteria for the long-term success of veneers is the presence
of significant bonding support.

A longitudinal study conducted by Maciej et al. assessed
the clinical performance of ceramic veneers on both vital
and nonvital teeth. The qualitative evaluation
demonstrated acceptable results for all restorations,
although a ceramic veneer bonded to a vital tooth failed
due to secondary caries. Overall, the survival rate of these
restorations reached 97.9% after eight years of clinical
performance [8]. This result aligns with that of other
studies reporting survival rates ranging from 91% to 100%
[9,10].

Preserving the residual dental structure is crucial when
preparing veneers for devitalized teeth. Minimizing dental
substance loss while achieving aesthetic and functional
goals is a delicate balance that dentists aim to achieve.
Various studies in the literature discussed the impact of
preparation design on the survival rate of ceramic veneers.
Although findings differ across studies, it appears that a
palatal return preparation offers superior support for the
restoration, distributing occlusal forces more effectively.

In the case of fenestrated dental veneers, occlusal stresses
tend to concentrate on the incisal third, increasing the risk
of restoration fractures. Additionally, reducing the incisal
edge can enhance incisal translucency [11-14].

Various ceramic materials are recommended for veneer
fabrication, including lithium disilicate, feldspathic
ceramic, feldspathic ceramic reinforced with leucite, and
lithium silicate reinforced with zirconia [15-18]. These
ceramics exhibit high translucency due to their high glass
matrix content, providing satisfactory aesthetics. They also
demonstrate excellent bonding to the adhesive product
through hydrofluoric acid (4%-10%) conditioning
followed by silanization [19]. For these reasons, these
ceramics were chosen for wveneer production [19].
However, these ceramics have certain limitations,
especially in terms of their limited ability to mask
significant dental discolorations and increased fragility in
reduced thicknesses [17].

Conversely, ceramics with high crystalline content, such
as yttria-stabilized tetragonal zirconia polycrystals (Y-
TZP), were initially considered only for framework
fabrication due to their high fracture resistance and ability
to mask substrate discolorations [19]. However, recently,
zirconia ceramics have undergone significant changes in
their microstructure and composition [20] to increase
translucency  without  significantly ~ compromising
mechanical  properties, expanding their clinical
indications. Therefore, translucent zirconia is currently
considered an aesthetic material suitable for crafting
monolithic crowns, both anterior and posterior, as well as
fixed prostheses, including veneers and ultrathin veneers
[21]. Its primary challenge arises in situations with low
mechanical retention of the preparation, given that
polycrystalline zirconia is chemically inert and not
susceptible to attack by hydrofluoric acid (4%-10%),
leading to less effective adhesion compared to silica-based
ceramics [21]. Previous studies reported instances of
detachment of zirconia restorations [22]. Consequently,
various surface treatments have been proposed to alter the
zirconia surface and enhance adhesion to resin cement.
These include alumina sandblasting followed by MDP
application or the implementation of a tribochemical
treatment followed by silane application. [23].

The decision to opt for zirconia veneers in this clinical case
stems from several considerations. Firstly, zirconia is
renowned for its exceptional strength, providing a durable
solution for dental restorations. In this context, where
devitalized teeth often pose an increased risk of fracture,
zirconia emerges as a prudent choice to ensure the
longevity of the veneers. Additionally, zirconia offers an
excellent ability to mask underlying discolorations,
thereby providing an optimal aesthetic outcome. Overall,
the selection of zirconia for the veneers in this clinical case
is the result of a thorough assessment of the patient's
specific needs, aiming to provide a durable, aesthetic, and
functional solution.

However, despite the advancements in zirconia ceramics,
they are not without limitations. Zirconia veneers pose
challenges related to their limited ability to adhere
effectively to tooth structure, especially in situations with
low mechanical retention. Unlike silica-based ceramics,
zirconia is chemically inert and less susceptible to bonding
with resin cement, which may result in compromised
adhesive strength and increased risk of debonding.
Moreover, while translucent zirconia has been developed
to enhance aesthetic outcomes, it may still exhibit lower
translucency than other ceramic materials, potentially
compromising the natural appearance of the restoration
[18-22].
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CONCLUSION

The application of dental veneers on devitalized teeth
requires a meticulous and personalized approach.
Maximizing the preservation of the remaining dental
structure, particularly the enamel, is crucial to ensuring
durable adhesion. Ongoing technological advancements
and research in the field of aesthetic dentistry offer
exciting opportunities to enhance the performance of
dental veneers further. However, a thorough evaluation of
each case, considering aesthetic, functional, and
anatomical aspects, remains fundamental to ensure the
longevity of the restoration and, consequently, patient
satisfaction. Close collaboration between the practitioner,
dental prosthetist, and the patient is essential to define
realistic expectations and achieve a balance between
aesthetics and tissue preservation.

REFERENCES

[1] Tirlet G, Bazos P. La «Biomimétique » : Un concept
contemporain au cceur de la dentisterie adhésive. Réal Clin.
2013;24(4).

[2] Bersezio C, Martin J, Mayer C, Rivera O, Estay J, Vernal
R, et al. Quality of life and stability of tooth color change
at three months after dental bleaching. Qual Life Res. 2018
Dec;27(12):3199-3207.

DOI : 10.1007/s11136-018-1972-7

[3] Cogo E, Sibilla P, Tuttini, R. Les effets secondaires de
I’éclaircissement interne. Quintessence revue Francophone
d’endodontie. 2021; 5(1): 64-70.

[4] Meyenberg K. The ideal restoration of endodontically
treated teeth - structural and esthetic considerations: a
review of the literature and clinical guidelines for the
restorative clinician. Eur J Esthet Dent.2013;8(2):238-68.

[(] Mankoo T. Discussion: the ideal restoration of
endodontically treated teeth: structural and esthetic
considerations. Eur J Esthet Dent. 2013;8(2):269-77.

[6] Tirlet G, Attal JP. Le gradient thérapeutique. L’ information
dentaire. 2009;41/42:2561-8.

[71 Zarow M, Hardan L, Szczeklik K, Bourgi R, Cuevas-
Suérez CE, Jakubowicz N, et al. Porcelain Veneers in Vital
vs. Non-Vital Teeth: A Retrospective Clinical Evaluation.
Bioengineering (Basel). 2023 Jan 28;10(2):168.

DOI: 10.3390/bioengineering10020168

[8]  Faucher J-A, Pignoly C, KoubiG, Brouillet J-L, Humeau A,
Toca E, et al. Les dyschromies dentaires: de
I’éclaircissement aux facettes céramiques .Edition CdP P,
editor 2001.

[9] Friedman MJ. A 15-Year Review of Porcelain Veneer
Failure—A Clinician’s Observations. Compend Contin
Educ Dent. 1998 Jun;19(6):625-8, 630, 632 passim; quiz
638.

[10] Dumfahrt H, Schéaffer H. Porcelain Laminate Veneers. A
Retrospective Evaluation after 1 to 10 Years of Service:
Part I1—Clinical Results. Int J Prosthodont. 2000;13(1):9-
18.

[11] Castelnuovo J, Tjan AH, Phillips K, Nicholls JI, Kois JC.
Fracture load and mode of failure of ceramic veneers with
different  preparations.J  Prosthet  Dent. 2000
Feb;83(2):171-80. DOI: 10.1016/S0022-3913(00)80009-8

[12] Stappert CF, Ozden U, Gerds T, Strub JR. Longevity and
failure load of ceramic veneers with different preparation
designs after exposure to masticatory simulation. J Prosthet
Dent. 2005 Aug;94(2):132-9.

DOI: 10.1016/j.prosdent.2005.05.023

ACKNOWLEDGMENTS
None.

AUTHORS’ CONTRIBUTIONS

The participation of each author corresponds to the criteria
of authorship and contributorship emphasized in the
Recommendations for the Conduct, Reporting, Editing,
and Publication of Scholarly Work in Medical Journals of
the International Committee of Medical Journal Editors.
Indeed, all the authors have actively participated in the
redaction and the revision of the manuscript and provided
approval for this final revised version.

COMPETING INTERESTS
The authors declare no competing interests in this case.

[13] Lin TM, Liu PR, Ramp LC, Essig ME, Givan DA, Pan YH.
Fracture resistance and marginal discrepancy of porcelain
laminate veneers influenced by preparation design and
restorative material in vitro. J Dent. 2012 Mar;40(3):202-9.
DOI: 10.1016/j.jdent.2011.12.008

[14] Highton R, Caputo AA, Matyas J. A photoelastic study of
stresses on porcelain laminate preparations. J Prosthet
Dent. 1987 Aug;58(2):157-61.

DOI: 10.1016/0022-3913(87)90168-5

[15] Soares PV, Spini PH, Carvalho VF, Souza PG, Gonzaga
RC, Tolentino AB, et al. Esthetic rehabilitation with
laminated ceramic veneers reinforced by lithium
disilicate. Quintessence Int. 2014;45(2):129-133.

DOI : 10.3290/j.0i.a31009

[16] Conrad HJ, Seong WJ, Pesun 1J. Current ceramic materials
and systems with clinical recommendations: A systematic
review. J Prosthet Dent. 2007 Nov;98(5):389-404.

DOI: 10.1016/s0022-3913(07)60124-3

[17] Trinkner TF, Roberts M. Fluorapatite-leucite glass ceramic
veneers for aesthetic anterior restorations. Pract Proced
Aesthet Dent. 2001 Jan-Feb;13(1):37-41.

[18] Manicone PF, Lammetti RP, Raffaelli L. An overview of
zirconia ceramics: Basic properties and clinical
appications. J Dent. 2007 Nov;35(11):819-26.

DOI: 10.1016/j.jdent.2007.07.008

[19] Zhang Y. Making yttria-stabilized  tetragonal
zirconia. Dent Mater. 2014 Oct;30 (10): 1195-203.

DOI: 10.1016/j.dental.2014.08.375

[20] Matsuzaki F, Sekine H, Honma S, Takanashi T, Furuya K,
Yajima Y, et al. Translucency and flexural strength of
monolithic translucent zirconia and porcelain-layered
zirconia. Dent Mater J. 2015;34(6):910-7.

DOI: 10.4012/dmj.2015-107

[21] Thompson JY, Stoner BR, Piascik JR, Smith R.
Adhesion/cementation to zirconia and other non-silicate
ceramics: Where are we now? Dent Mater. 2011
Jan;27(1):71-82. DOI: 10.1016/j.dental.2010.10.022

[22] Vanderlei AD, Queiroz JR, Bottino MA, Valandro
LF. Improved adhesion of Y-TZP ceramics: a novel
approach for surface modification. Gen Dent. 2014 Jan-
Feb;62(1):e22-7.

[23] Alves MLL, Campos F, Bergoli CD, Botino MA, Ozcan M,
Souza ROA. Effect of adhesive cementation strategies on
the bonding of Y-TZP to human dentin. Oper Dent. 2016
May-Jun;41(3):276-83.

DOI: 10.2341/15-052-1

Integr J Med Sci.2024;11:1-5


http://www.icmje.org/recommendations/browse/
http://www.icmje.org/recommendations/browse/
http://www.icmje.org/recommendations/browse/
https://doi.org/10.1007/s11136-018-1972-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9952524/
https://doi.org/10.3390/bioengineering10020168
https://doi.org/10.1016/S0022-3913(00)80009-8
https://doi.org/10.1016/j.prosdent.2005.05.023
https://doi.org/10.1016/j.jdent.2011.12.008
https://doi.org/10.1016/0022-3913(87)90168-5
https://doi.org/10.3290/j.qi.a31009
https://doi.org/10.1016/s0022-3913(07)60124-3
https://doi.org/10.1016/j.jdent.2007.07.008
https://doi.org/10.1016/j.dental.2014.08.375
https://doi.org/10.4012/dmj.2015-107
https://doi.org/10.1016/j.dental.2010.10.022
https://doi.org/10.2341/15-052-l

